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SIXTH OTEC CONFERENCE ATTENDANCE UP OVER 25%
Although attendance figures obviously
do not indicate everything about the success or failure of a conference, the fact that
575 people attended the Sixth OTEC Conference in Washington in June certainly
illustrates the added thrust that OTEC is
receiving recently - even prior to Carter's
various energy addresses. This compares to
455 at the Fifth Conference, held in Miami
in February 1978, and 330 at the Fourth
Conference, held eleven months earlier.
More importantly, this increase bodes well
because even the huge Offshore Technology Conference, as well as most other
meetings held during the last year, had less
attendance than the year before.
Foreign Attendance Doubled
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Attendance of foreign representatives
was more than twice that at the preceding
OTEC meeting, with over forty visitors
from the international ocean-energy community. The Japanese, particularly, were
present in great numbers. Whereas in Miam i representatives from Japan indicated
that they viewed the US at that time as
more advanced in OTEC development,
more than one individual confided to this
editor that they had now surpassed us in
some areas, particularly in heat-exchanger
research. Mutual co-operation between the
US and Japan in their respective OTEC
programs is now in the planning stage, with
announcements in that regard expected by
early fali.
Being held in Washington, the Sixth
OTEC Conference had the advantage of
being easily accessible to members of Congress and their staffs. Thus a great deal was
accomplished in the capital toward increasing awareness of OTEC's potential, though
much if not most of the progress occurred
outside the Conference itself.
Concurrently with the Conference, the
Subcommittee on Oceanography heard testimony from a representative group of advocates of OTEC. This was mainly in the
form of education and edification, since,
as DOE's Bennett Miller said in his address
to the Conference, "You have to get out
and tell the world what you're doing."

boosted from $33.5 million by an additional $9.5 million. The final allotment,
however, is still subject to confirmation
and other adjustments while it wends its
way through the Washington labyrinth.
The inclusion of exhibits at the Sixth
OTEC Conference was hailed by most attendees as highly useful, and is expected
to be continued at future conferences. The
next OTEC meeting, in fact, was the subject of debate and confusion in the closing
minutes of the final plenary session held on
the last day of the Conference.
Not only the date and location was discussed, but also whether or not the next
OTEC meeting should have a format similar to that of the meeting just concluded.
Complaints were again heard regarding as
many as four concurrent technical sessions
being held, preventing conference-goers
from attending all the sessions they would
have liked to. Without concurrency, obviously the Conference would have to be
scheduled to continue for as many as seven
or eight days. One alternative suggestion to
the present format was that separate conferences be held on different dates in such
major areas of investigation as ocean systems, biofouling and corrosion, and economics. While workshops in these areas are

occasionally held throughout the year, they
are generally closed meetings, and communication within the ocean-energy community about their being held is sadly
lacking.
A number of attendees complained that
much of what was presented in the technical papers was not new. Some felt that
as much as 75% of the information provided was basically a rehash of earlier conferences. At the same time, this basic information is necessary for many people
who are either new or relatively uninformed
in the field, and such conferences therefore provide a necessary conduit for dissemination of information.
Workshops of Great Value
Viewed as most valuable to all were
the workshops and meetings of the working groups. The interaction that is achievable in such groups, as well as the generally
resultant consensus that evolves, is viewed
as the single most beneficial achievement
to come out of the Conference.
Toward that end, SOEL has transcribed
the reports of the working groups, the first
three appearing in this issue and the rest to
(continued on Page 7)

An Additional $9.5 Million
This has already had effective results,
in that the appropriation for OTEC for
the next fiscal period has recently been

A.portion of the dual General Electric/Sea Solin Power exhibit
at the recent Sixth OTEC Conference in Washington
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The analysis of the Federal Government's solar programs appearing in this issue was
authored by.. a writer based in the capital with years of familiarity with the Washington
scene and active involvement in the energy field. It may seem pessimistic regarding the
current Administration's view of solar ocean energy, but at the same time it is clearly
realistic .
We must be clear on the fact that, as of today, OTEC and other solar ocean energy
forms are concepts, and not proven technologies. Demonstration, with Mini-OTEC as a
prime example, is imminent and likely to aid tremendously in our conversion of the
nay-sayers and education of the uninformed.
Those of us who are involved in OTEC and other solar ocean energy projects are
well-founded in our assuredness of the viability, vast potential, and ultimate implementation of ocean energy as a substantial contribution to the world's energy needs. But
realism as to where we are today is essential.
Two points are echoed repeatedly in the press, oceanographic circles, and the scientific and technological communities: (1) the need for demonstration, moving from concept to proven technology, and (2) the need to amplify both public awareness and education within the Federal Government as well as the offshore industry and utilit ies of the
promise of solar ocean energy.
This publication will press vigorously toward those ends, and will be calling on many
of you in the near future to do the same .
Sincerely,
Richard Arlen Meyer
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SIMPLEX HOSTS OTEC
CABLE WORKSHOP
Sponsored by the US Department of
Energy, Simplex Wire and Cable Company
recently gathered power-cable experts
from the world over for a two-day conference on cable development for OTEC
plants. Some 55 scientists and engineers
met in Portsmouth, New Hampshire May
22nd and 23rd to discuss the unique requirements for OTEC. Never before have
so many different experts in this specialized field gathered under one roof.
Moored up to 200 miles offshore, OTEC
plants will generate high-voltage power
from sea water warmed by the sun. To
deliver this power to the mainland will
require that substantial advances be made
in present- day ocean power-cable technology . The environmental conditions in
which these cables must operate are unprecedented. Not only are the water depths
far in excess of any previous experience,
but the vertical, or "riser", cables which
pass from the sea bottom to the OTEC
plants will be subjected to constant motion
- a condition never before encountered
with high-voltage cables.
The purpose of the workshop was to
provide a forum for discussion of key topics related to the development of riser
cables suitable for this application. Experts were present from such diverse fields
as land-based and undersea cable design,
cable testing, dielectrics, ocean cable installation, marine engineering, ship design,
corrosion, and mathematical analysis, Within the field of discussion, major working
groups addressed cable design, test criteria,
and mathematical modeling.
Design of the cables for possible use as
OTEC risers is, of course, the primary ele-

ment of the development effort. Within
the scope of the workshop, therefore, the
cable design group was the largest of the
three. One of the primary matters it addressed was corrosion protection . The suitability of materials for all cable components was analyzed, with consideration
given to non-standard metals and special
alloys. Other design features were discussed, including alternative types of armor, the need for a hermetic sheath, and
mechanical load distribution in conjunction with electrical fatigue.
Determination of test criteria and establishment of a framework for an adequate test plan are critical to the success
of the riser-cable developmental effort
for OTEC. While undersea power cables
have been tested previously for their electrical and mechanical properties, this program is unique because it seeks to combine
those tests. Therefore the need for special
equipment to monitor electrical characteristics during mechanical tests was an important part of the discussion. Test-rate
sensitivity and methods for accelerated
life testing were also considered, and the
importance of placing priorities on tests
was stressed.
Mathematical modeling and analyses provide valuable insights into cable design and
testing. Predictions of cable loads can be
made to aid in the selection of structural
design properties and configurations. In
addition, important cable parameters and
operating conditions can be defined for
further investigation during testing. Areas
discussed for which mathematical analysis
would be advantageous included sources
of riser-cable loading and failure, behavior
of the cable under static and dynamic
conditions, and prediction of riser-cable
(continued on Page 7)
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A Summary of Where OTEC Is Today
TRANSCRIPTS OF WORKSHOP
REPORTS FROM THE
6TH CONFERENCE
Solar OCEAN ENERGY Liaison (SOEL)
tape-recorded the complete reports of the
Working Groups in the final session of the
Sixth OTEC Conference on Friday, June
22nd. These are the summaries and conclusions of the individual Working Groups
that met both the preceding afternoon and
immediately preceding the final session.
Over two hours of reports and questionand-answer sessions were transcribed from
the recordings. Some Working Group chairmen read from prepared reports, while others spoke extemporaneously. Therefore the
clarity was incomplete, with the result that
there has been some editing of the following summaries. Portions of the reports were
paraphrased and abstracted, but SOEL believes what follows to be about 90% accurate and complete.
The reports are published here in addition to those forthcoming from the conference organizers so that they will be available to subscribers more promptly and because they contain spontaneous comments
that may be omitted from the formal written reports. The reports of Working Groups
1, 2, and 3 are published in this issue, and
those of Groups 4, 5, and 6 will follow in
our August issue, to be mailed within two
weeks.

encourage and attract private capital for
OTEC would have to begin to be achieved
immediately.
In all areas we were able to say yesthe tpchnology was responsive. But we did
have some caveats:
(1) In the case of a pressure vessel, for
example, we agreed that we could design
drawings from existing codes and standards
and submit them to the shop for fabrication; but in a couple of the subsystems,
most importantly the cold-water pipe and
cable, we could not submit drawings to the
shop for fabrication without some design
verification and development of sub-scale
testing.
(2) The use of existing test beds such as
OTEC-1 and Mini-OTEC should be vigorously exploited by DOE to complete early
testing of subsystem components.

OCEAN ENGINEERING
Chairman: Robert Douglas
The consensus of our group was that
the design, construction, employment, and
operation of the pilot plant within four
years and commercialization by the 1980s
are both realizable goals with the technology at hand. Also, that the existing technology program must not only be continued, but accelerated and intensified if our
goals are to be realized.
First, we took the attitude of quarreling
not with the objectives of the federal program in technology development, but more
with the pace and the funding. Second, we
determined that the pilot plant requires as
precursor the implementation of an integrated system design responsive to user
specifications. We concluded that we had
to define the pilot plant as demonstrating
potential economic feasibility to the private sector.
With respect to meeting the commercialization goals by the late 1980s, we have
two overall caveats. The first is that certain
techriology must be scaled up, and there
was a strong consensus that the technology
was available right now for a pilot plant of
up to 100 megawatts, but that there would
have to be verification of some concepts;
whereas for plants of 400 megawatts or
more there would have to be some technology development following pilot-plant
demonstration. The second is that in order
to attract capital early enough, tax incentives and other government legislation to
Solar OCEAN ENERGY Liaison

Bob Douglas, Chairman of the
Ocean Engineering Working Group
(3) We recommend that DOE establish
a meaningful and vigorous dialogue with
the OTEC Users Council, energy-intensive
industry groups, the financial community,
and other elements of the private sector
with interest in OTEC commercialization.
(4) OTEC system designs must be developed from a total systems perspective.
We recommend that subsystem specifications be developed by DOE with the assistance of potential users, and that a multiple complete design project be intiated at
the earliest possible time.
Minority Group Report
A minority group stated that there are
existing deep-water structural technologies,
such as the guyed tower, tension-leg platforms, and bottom-based platforms developed by the offshore oil industry, that
should be considered .for OTEC application. Such technology potentially offers
solutions to the cold-water pipe, cable
dynamics, and boarding problems associated with floating OTEC concepts. Detailed investigation into such technology
should proceed parallel to the mainstream
power-plant systems development efforts
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that are currently under way or planned.
The majority-group response to the minority group was: "We recommend that
alternative concepts such as guyed towers,
bottom-mounted plants, submerged systems, and the like continue to be evaluated and pursued."
POWE R SYSTEMS
Chairman: Eugene Barsness
Our group covered two primary areas:
full cycles and alternative cycles, the latter
including innovative cycles. Our procedure
was to divide the power system into subsystems, and then to cover each subsystem
with regard to cost, performance liability,
and risk category.
The first category includes systems and
subsystems that would be warranted by the
manufacturer with respect to price, performance guarantees, and reliability guarantees. The second category includes systems in which there is risk·"involved, and
the programs currently in progress will
satisfactorily address this to meet the
schedule of the modular experiment as
we understand it. The third category includes systems on which we feel there
should be more emphasis. Virtually all,
with one exception, are in the first or second category.
There were a few comments, primarily
in the corrosion and biofouling area. There
is some concern, though we think the programs are moving along in that area. Most
others are in good shape, with the exception that we felt we could use more attention to the sea-water stream - that it probably should be looked at in more detail.
In general, the power system tends to be
a relatively low-risk area.
The next area to move into was alternative cycles. There are four : open cycle,
hybrid cycle, foam cycle, and mist cycle.
The open cycle is a mature concept, having
been developed only since the late '20s.
In addition this type has water-production
capabilities, which would give us some additional economic factors. The hybrid cycle is at the conceptual level, and appears
this time to be less cost-effective, but also
has a water-production aspect. The foam
cycle and mist cycle still need to prove
their scientific feasibility.
Of the innovative cycles, four have to
be addressed: direct contact, working air/
fluid, thermal electric, and heat pipe. The
foam cycle has the biggest potential for
environmental concern, with foam transport remaining a technical problem.
We feel that innovative alternatives
should be pursued for long-range technology. We have learned from the people
working with innovative cycles .t hat there
is a lack of even essential evaluations, and
that their budget tends to be on a year-toyear basis. It is very difficult to do longterm research, particularly at the university level, without a longer-term funding
arrangement.
One of the recommendations of our
group was that there should be a council
Page 3
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of industry, university people, and government to evaluate innovative cycles to give
them more visibility and direction.
In summary, our group feels that the
conventional closed-cycle power system
can be built now, and that the current test
programs should be pursued vigorously in
the future. Alternative cycles should be
pursued for the long term.
Comment by Gordon Dugger: "Regarding your rating system, when you indicated
a cost for the heat exchanger, you knew
what the cost would be with relative confidence. That doesn't mean that the lowest cost would have no more problems.
Likewise, it doesn't mean that the highcost system will work for every situation."
Reply by Barsness: "We didn't try to
rank the various options at this time; we
just tried to evaluate the state of our technologies."

Eugene Barsness, Chairman of the
Power Systems Working Group
Another comment arose regarding ranking and reliability, not having so much to
do with design capabilities and technical
expertise, but more related to the organization of the manufacturer and the seal
problem. Barsness replied that "they had,
of course, looked at the seal problem" and
that there were still demonstrations to be
done in that area.
HEAT EXCHANGERS
Chairman: Ralph Webb
We feel we h8ve very large problems to
be solved with a number of candidate possibilities within the time reflecting guidelines. We do feel very positive about using
enhanced surfaces on the power-cooling
side with evaporation condensation . We
also feel very positive about mechanical
tube cleaning. One question is to what extent the long-term fouling factors will
limit us to mechanical tube cleaning. As
for tube materials, including titanium and
various alloys, we feel confident about the
AN L (Argonne National Laboratory) tests,
but they are taken in fresh-water situations rather than sea-water, and the reSolar OCEAN ENERGY Liaison

suits will have to be . qualifie9 in a seawater environment. These are the positives at this point.
We see risks using water-side enhancement, primarily involving the cleanability
question, but are confident on the economics. We know we can use water-side
enhancement with the technology available to us, but we cannot clean satisfactorily . Until that problem is resolved, we
don't think we can jump in and use it.
Several concepts have been proposed
involving what might be called compact
heat exchangers, plate and plate-fin types,
which primarily utilize non-circular flow
channels. Regarding the surfacing of compact exchangers, the question is whether
we can use aluminum. The APL (Applied
Physics Laboratory of Johns Hopkins University) concept does propose aluminum;
however we are talking about very thin
aluminum, and it doesn't appear that we
could use that type of construction without some type of corrosion protection, and
we don't know what that is or how that
type of exchanger can be built.
As far as an answer on the enhancement of the power side for evaporation
is concerned, several possibilities have
been proposed. One is that of applying a
thin film on a fluted tube . But there is
concern, since we know it will work in a
single stationary-tube test, but how would
it work in a sea environment with rolling
oceans?
·We are uncertain on the status of macrofouling controls on tube sheets. The use
of copper and copper alloys may work, but
if we try to put that into aluminum or
stainless steel, we have a severe compatibility problem.
There is concern over the ammoniawater chemistry and the effect on corrosion . What major requirements are necessary to prevent corrosion on the ammonia
side? We have to have a certain amount of
water in that ammonia. I don't think we
feel too confident about what we've been
told .
I think the next item is not an undue
risk, but I think we're saying that any
heat-exchanger development must have a
leak identification and repair plan, because
we know that leaks are going to occur.
Chlorination? We don't know what it
will do for us at this point; we have no
basis for the plan or knowledge of how it
will help us in heat-exchanger design.
A number of studies are under way on
mechanical cleaning systems such as those
involving brushes. and balls. Most of this
work has told us what happens after several cycles, but we are interested in what
happens after hundreds of cycles. We would
like to see more confirmation of repeated
long-term performance, so we will feel
comfortable about OTEC problem factors.
I don't think copper alloys or coppernickel alloys have been qualified so we
could accept them as low-risk materials.
I think that we feel that if we take the
present state of our technology regarding
tube design without enhancement on the
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water side or the ammonia side, we probably will not have a cost-effective heatexchanger design. We do need to use enhancement to develop cost-effective designs.
Regarding when to begin a pilot-plant
design, if we want to bring in enhancement,have confidence in our cleaning capability, and perhaps use more cost-effective materials, we are probably not going
to be ready to begin the design before late
1981.
Regarding the purpose of the pilot-plant
tests, we would like to verify the heatexchanger performance, evaluate fouling
control, develop an operating maintenance
plan to keep these heat exchangers working, and hopefully end up with an estimate
of heat-exchanger life .
The next hypothetical question dealt
with commercial plants and what developments would be required for cost-effective
commercial planning, and we've answered
this before. Can this be achieved? Yes,
we think in the late 1980s.
Co-ordination With Biofouling
and Corrosion Group
We view the heat-exchanger group as
customers of the biofouling and corrosion
people. I think we feel that there should
be closer co-ordination and communication between these groups. The work that
is done in biofouling and corrosion must
allow us to design a real working heat exchanger; these data are necessary to allow
the heat-exchanger design to feel comfortable.
We would probably like to see a program which attempts to qualify copper
alloys or copper-nickel alloys and resolve
the question on aluminum and what type
of .corrosion protection may be possible.
I t~Tnk there was some concern that if we
jumP into a pilot plant with what we know
about enhancement, we'll be dumping an
awful lot of money into that, and there
won't be any money left to allow us to
pursue a parallel effort to continue development of these high-potential alternative
heat-exchanger designs.
As you know, there have been a number
of inventions, candidate designs, and concepts brought forward. We feel that there
should be a conscientious technical evaluation program for any new idea that is
brought forward. We question that such a
conscientious evaluation process exists today. I think that this is a small part of the
larger question, and that we are recommending that there be a cohesive type of
technical advisory group to get DOE input
from the heat-exchanger experts.
The final point involves whether the
pilot plant should have only one heatexchanger concept or more than one, and
we feel that there are several candidate
designs. If not, there should at least be a
parallel effort to allow us to evaluate as
we go along.
At this point a question was asked from
the floor as to why, in comparison to the
previous report of the ocean-engineering
group, the heat-exchanger group felt that
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commercialization was much farther in the
future. In reply, Webb said: "Perhaps the
question we are looking at is when we'll
file a plan and actually start a design: now,
or in 1981? If we start in 1981, it would
take two years to design and maybe three,
four, or five years to build it. The oceanengineering group would not figure that
long, or agree with that at all. Well, I'm
sorry; I will back off on that point. I guess
you have raised the question whether this
work could be done in the late 1980s?
I don't think we've shown consensus on
that. "

Ralph Webb, Chairman of the
Heat- Exchanger Working Group (left')
with Fred Naef, Chairman of the
Final Workshop Session
Another question was asked concerning the comparative evaluation of heatexchanger designs relative to space requirements. Gordon Dugger replied, in part, that
he felt that "Bob Douglas made a very
good point ... regarding the user input being considered and what needs to be demonstrated from the user's viewpoint ... and
how modular units could be scaled up."
Still another question was raised by an
attendeee who said that "we have a lot of
heartburn about OTEC-l because it is not
a total system", and that in fact the first
total system would be the modular plant.
Webb's reply was: "One of the points of
the working group was that any candidate
for the heat exchanger probably should be
subjected to a test comparable to what has
been done at AN L, and secondly tested in
a sea-water environment. Having passed
those two tests, and material corrosion requirements, we would consider that it be
a candidate heat exchanger. But I don't
think you should design a full-scale plant
using the candidate heat exchanger without
having tested it in a pilot-plant situation of
larger size."

Solar OCEAN ENERGY Liaison
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SOLAR PROGRAMS
AT THE CROSSING:
AN ANALYSIS
f'lenewed urgency for a US effort to
develop domestic energy supply sourcesa result of Iran's oil-production cutbacks,
OPEC price increases, and the Three Mile
Island nuclear accident- isn't likely to
cause even a ripple effect in the near term
for solar ocean energy commercialization.
Other solar programs might fare a bit
better.
The national solar strategy proclaimed
by President Carter June 20th gives the
sun's energy potential more visibility, and
perhaps will result in an earlier acceptance
of some forms of solar technologies into
the energy industry "establishment".
But for the most part the urgency to
break the oil price/balance of payments/
rampant inflation cycle has come to mean
a commitment to synthetic fuels, or synfuels, particularly synthetic crudes from
coal- a standby technology that has been
waiting in the wings until the price is right.
Affected by inflation, synfuels' mark of
economic competitiveness has also been
stretched. But the Government now seems
willing to invest dollars to bring synfuels
into use- regardless of market pricesin the post-1985 period.
While Congress at least is moving toward
authorizing massive amounts of new money
for synfuels development, Carter's national
solar strategy simply repackages funds for
the $1 billion solar-energy budget in 1980.
Beyond that, the Solar Bank that Carter
proposes (which mirrors bills already introduced in the House and Senate) is tied to
the Energy Security Trust Fund, which is
having trouble in Congress.
White House domestic-policy advisor
Stuart Eizenstat reportedly feels that tying
the solar initiatives into that proposed fund
increases the prospects of Congress's accepting the "windfall profits" tax on oil
companies, which feeds the fund.
While that aspect of the national solar
strategy introduces some uncertainty, the
goal itself is a hefty one compared with
the White House's own recent hopeful
estimates.
Carter, through tax credits and funding,
is calling for solar energy to provide 20%
of the US energy supply by 2000. That
translates to 19 quads of energy. In late
1978, according to McGraw-HiWs Inside
DOE, the Domestic Policy Review group
projected 18.1 quads of solar energy by
2000 under a "maximum practical" scenario and assuming "a set of comprehensive and aggressive initiatives ".
. Senator- Gary Hart (D-CO) is one outspoken critic of Carter's policy, although
he says the 20% solar-energy goal is "both
realistic and attainable".
But, Hart says, "the President's commitment to solar energy is not backed up
by his policies." Hart's prime source of
objection is the tie-in to the Energy Security Fund. "These solar initiatives should
be reviewed and adopted on their merits
60605 July 1979

and should not be tied to the fact of an
ill-conceived funding mechanism," Hart
insists.
A close look at the President's message
on his national solar strategy may show his
thinking on the relative commercial merits
of various solar and solar-ocean technologies, The key is in the terminology he uses
in describing the alternatives:
When Carter talks of biomass, gasohol,
wind energy, low-head hydro, and particularly photovoltaics, he speaks of them as
"technologies" .
When Carter mentions ocean solar energy, he speaks of "concepts ". In the next
breath, he speaks of the "concept" of a
solar-power satellite system .
The Administration relegates "Ocean
Thermal Energy Conversion and other
concepts such as the use of salinity gradients, waves, and ocean currents" to an
"idea" status. Those forms apparently
haven't yet been integrated enough to be
thought of in the same way as biomass,
wh ich Carter sees as a "major source of
renewable energy", or photovoltaics, which
he says "holds significant promise as a
solar technology for the future " .
In his message Carter mentions various
agricultural and industrial applications of
solar technologies. But there's not a mention of the interest of the aluminum industry in OTEC, the ammonia/fertilizer
potentials associated with the technology,
or the projects underway to demonstrate
the technology.
Could this be excused as a matter of the
convenience of language? Ocean Thermal
Energy Conversion is a mouthful-and,
once said, requires explanation. But if
the public can handle "photovoltaics ",
let's not be too wary of the use of OTEC
in general speech.
One clear tone that came through in
Carter's message is that of the social and
environmental benefits of solar energy.
With today's level of knowledge, solar
energy in all its forms would probably
shine in its beneficence compared to other
fuels. That probably will be an increasingly
important political factor.
Indeed, the Three Mile Island nuclear
accident which occurred early in April
may be the starting gun for a political
focus on health effects of energy in the
early 1980s that will parallel the political
concerns for environmental effects that
saturated the early 1970s. Industry itself
may be one of the parties to stimulate the
debate.
Remember that one early defense made
by the nuclear industry on nationwide
television following the Three Mile Island
accident was to cite the number of deaths
associated with coal mining.
If it is presumed that nuclear power
still is a viable growth source (and even
Energy Secretary Schlesinger won't go that
far these days), it can be assumed that
debate will center on the relative health
impacts of coal and nuclear power- and
it can be anticipated that the synfuels industry will be involved in that debate.
Page 5
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One recent study that keys into the
health-effects comparison was published in
June by Resources for the Future. Its National Energy Strategy Project team finds:
"If all the electricity generated in 1975
had come from coal, the total number of
associated fatalities (including coal miners
and members of the general public) would
have ranged between about 200 and 4,000.
(The wide range reflects the vast uncertainties in the scientific data relating pollutants from coal combustion to human
health.)
"If, however, the electricity had been
generated from nuclear sources, the total
fatalities which might have resulted have
been calculated at between 60 and 900.
(This includes an evaluation of accident
probabilities which is a hundred times
higher than that of the controversial Rasmussen Report - partly because of subsequent criticisms of the margin of error assumed originally in that report, and partly
because of the Three Mile Island accident.)
"Even without continued improvements
in nuclear technology and operating practices, which might be expected in the wake
of the Three Mile Island accident, the
range of estimates for health threats is
substantially lower for nuclear than it is
for coal- although the two overlap ."
Another related area of future political
importance is that of catastrophic threats.
This includes nuclear accidents; the possibility that nuclear fuel reprocessing and
nuclear breeder reactors may increase the
likelihood of nuclear war; and, as relates
to fossil-fuel technologies, the possibility
of worldwide changes in climate due to
the cumulative buildup of carbon dioxide
in the atmosphere over a long period of
time. (A Council on Environmental Quality
study slated for publication later this year
will address the latter issue .)
That type of concern, compounded by
the rapid inflation that Americans know is
associated with oil imports, may be the
boost that solar-energy commercialization
has been looking for. But memories are
short in political systems, and proponents
of various solar technologies will have to
work to keep the political issue active. (For
instance, the 1973 Arab oil embargo thrust
the US into a new promise of domestic
coal utilization . In the last five years, coal
consumption has grown at an average annual rate of 2.3%, while oil imports have
risen at an average annual rate of 6.8%.
Energy policy statements can't be taken
for granted.)
Here's a quick look at the recent chain
of events that brought the most energyhungry nation in the world to a national
solar-energy strategy position and a nearterm commitment to synfuels development.
It also illustrates the distance that must be
. traveled to meet the challenge of satisfying
our energy requirements.
Supply
Iranian exports shut down shortly after
Christmas 1978. A restoration of production and renewal of exports from Iran
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came in March and April.
Synthetics
Nuclear accident hit Three Mile Island
in early April, causing the shutdown of
The Carter Administration seems solidly
two nuclear units there. There are now ten behind synfuels development-indeed, the
nuclear plCjJlts shut down. A moratorium President even carried that message to the
on new licensing is in effect pending the Tokyo summit recently.
results of a study ordered by President
Here's how synthetics look to SchlesinCarter.
ger: "I think there is developing in WashA leak in the Alaska oil pipeline early ington a consensus that we should move
in June contributed to oil-supply shortages ahead in the syncrude area and in other
as the four-day shutdown created a loss of synthetics as well as syncrude, and I think
some four million barrels of crude oil. this reflects an important development of
a consensus." [The recently- passed House
Price
bill establishes a $3.8 billion federal program to push development of and create a
Events of the last year have produced market (within the Defense Department)
more than a 50% increase in the price of for synfuels. An important effort by Senimported oil.
ator Henry Jackson (D-WA) is pending in
the Senate.]
Oi l Shortfall
Solar
Estimates of demand vary, but in midJune Energy Secretary Schlesinger saw a
worldwide shortfall of between one and
two m ill ion barrels of oil a day. Projections for OPEC capacity in 1985 are 34 to
36 million barrels a day, as opposed to
much higher projections just two years ago.
US Savings of Oil
The US is consuming about 17 million
barrels of oil a day- more than a million
barrels a day below the level that had been
projected for this time of year.
Schlesinger sees a US saving of about
100,000 to 150,000 barrels a day by
wheedling power from nuclear and coal
plants. Estimated savings of 250,000 barrels a day are seen by using natural gas
instead of coal. Mandatory temperature
controls are expected to contribute an
unestimated amount in savings. North
Slope oil production is expected to increase by 150,000 barrels a day later this
year.
Nuclear Energy
Schlesinger now calls the nuclear option
"barely viable ". As he puts it: "Whether
or not the events that stem from Three
Mile Island have led to a conclusion on the
part of utilities that they will stay away
from additional nuclear orders is a subject
we do not have a firm answer to. If the
nuclear option is alive, it is barely viable."
He says the Administration hopes to
demonstrate the scientific feasibility of
fusion by 1982, supporting the program
to the tune of $500 million per year. "Th is
may indeed be our inexhaustible supply of
energy, but it will not be a major contributor to the energy budget of our country
until 2020 or 2030 at the earliest."
Coal
"Unless we and the rest of the industrial world are more successful in moving
toward coal," Schlesinger declares, "we
are not going to make it during the 1980s.
The energy problems will become increasingly serious."

Schlesinger has been quoted as calling
the solar-energy goal "ambitious ", indicating that more than federal efforts are
needed to bring solar energy into widespread commercialization. He has compared solar energy's future to that of the
computer in the early 1950s. Computers
came into public use much earlier than
anticipated, due to technological breakthroughs. Schlesinger is apparently willing
to give solar energy the same odds, but
he's still skeptical.
Carter, on the other hand, is apple-pie
enthusiastic, at least in public. Solar energy, he says, "presents us with an opportunity to improve the quality of our lives,
add dynamism to our economy, and clean
up our environment. We can meet this
challenge by applying the time-tested
technologies of solar power, and by developing and deploying new devices to harness the rays of the sun."
- Schwaderer
$2 MILLION IN OPEN-CYCLE
OTEC CONTRACTS TO BE LET
IN LATE FALL OF 1979
As many as eight subcontractors are
expected to participate in the first phase
of a three-year effort at analysis, design,
and hardware development of small-scale
demonstrations of OTEC open-cycle systems. Totaling about $2 million, the RFPs
were announced in May and scheduled to
be contracted in late fall of this year.
The two-phase program will address
issues of heat and mass transfer with sea
water, sea-water deaeration, low-pressure
turbomachinery, and large vacuum structures.
As most readers of SOEL know, opencycle OTEC plants require a much larger
turbine than closed-cycle plants, but
eliminate the heat exchanger, and are
therefore much less susceptible to corrosion by sea water and biofouling. While
the closed-cycle systems have received
by far the greatest attention and funding
in recent years, open-cycle concepts are
currently being investigated with added
vigor.
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SIXTH OTEC CONFERENCE
ATTENDANCE UP OVER 25%

I
.1
I

(continued from Page 1)
be published in our next issue, due to space
limitations.
The general feeling of the attendees at
the Sixth OTEC Conference was clearly
that, especially as compared to the previous meeting in Miami, great progress has
been made in research, technology development, and economic and socio-political
areas toward the implementation of OTEC
as a significant solution to the energy
needs of the world .

(continued from Page 2)
mechanical properties.
While the purpose of the conference
was not to arrive at hard-and-fast answers
to specific questions, considerable benefit
was gained from the presentation of knowledge and experience currently available to
the cable industry. From this information,
areas requiring further study were identified. Recommendations from all three
groups and from the workshop generally
will be correlated over the next several
months and incorporated into the ongoing
riser-cable system development at Simplex.
Simplex Wire and Cable Company, a
subsidiary of Tyco Laboratories, Exeter,
New Hampshire, is an acknowledged world
leader in the field of ocean cables for power
and communications. Simplex has been
awarded a $4.8 million contract by the
Department of Energy to develop performance requirements for the riser cables to
deliver power from the new OTEC plants,
with operational capacity at depths of
4,000 to 6,000 feet.

RESEARCH TRIANGLE INSTITUTE
WINSOTEC-RESOURCE FUNDING

l

The Research Triangle Institute (RTI)
of North Carolina has received an additional $75,032 from the National Oceanic
and Atmospheric Administration (NOAA)
for research in satellite oceanography by
RTl's Dr. Fred Vukovich. Dr. Vukovich's
work has been a major factor in the evaluation of the ocean's thermal resources with
respect to future OTEC power-plant siting.
DEUTCH NOMINATED
FOR NEW DOE POST
John M. Deutch, 40, Director of the
Office of Energy Research and formerly
Acting Assistant Secretary for Energy
Technology, has been nominated by Pres'I dent Carte rto e
b Unde r Secretary of the
Oepar t men t 0 f E nergy. He wou Id succee d
.
t'Ion beca me e f Dale Mye rs, w h ose reslgna
t
fectl've Ju ne 1s.

Solar OCEAN ENERGY Liaison

Don Petty (left) and Dan Halacy of SERI
(Solar Energy Research Institute) talking with a visitor
TIDAL POWER
$10 MILLION STUDY UNDER WAY
IN FRANCE FOR MASSIVE
TIDAL POWER PROJECT

SERI ASSESSES
TECHNICAL READINESS
OF SOLAR TECHNOLOGIES

France's Rance tidal-power plant, the
largest in the world, has been in operation
for almost 20 years. With the substantial
increases in the price of oil in recent years,
the Rance project is currently producing
power economically and on a competitive
basis with coal, oil, and nuclear energy.
Located on the Rance estuary on the
coast of France, near the city of St. Malo,
the power plant utilizes a tidal flow nearly
equivalent to that of the Mississippi River.
The dam's 24 turbines generate 240,000
kilowatts twice a day. Since this power is
not always adequate to meet the region's
needs, the blades of the turbines- driven
by electricity from nearby steam generators - can slowly pump water into the
adjacent reservoir during periods of slack
tide. The stored water is then released to
generate power at times of peak demand.
Now the French are investigating a gigantic project - the Chansey Tidal Project
- with a $10 million study that considers
a huge dame to utilize the high tides in the
area, with the potential of producing up to
10 gigawatts of power.
More details of this massive project will
be forthcoming in future issues of SOEL.

The Commercial Readiness Branch of
the Solar Energy Research Institute (SERI)
of Golden, Colorado has developed a novel
methodology to measure the progress of
various solar technologies toward com mercialization .
The methodology, based on nearly 100
direct and indirect indicators, is the first
attempt to measure quantitatively the
relative degree of commercial readiness
of a solar technology, and will assist business and government in forecasting industry growth and potential.
According to this methodology, a solar
technology is considered close to full commercial readiness when: (1) market penetration enters the growth stage of the
penetration curve, (2) economics approach
the conventional alternatives, (3) key technical/engineering barriers have been surmounted, (4) the private sector has committed capital, (5) the market infrastructure is evolving, (6) key institutional issues
are being addressed, and (7) federal research and development expenditures are
greatly reduced.
The new methodology is currently being
applied by SERI to wind-energy conversion systems. Later assessments will examine photovoltaics, industrial-process heat,
biomass, solar total-energy systems, Ocean
Thermal Energy Conversion (OTEC), and
satell ite power systems.
More details can be obtained by contacting Walt Benson, ProJ'ect Leader, Commercial Readiness Branch, at SE R I: (303)
231-1289.

,.------C-O-R-R-E·C-T-I·O-N------.
In the article appearing on Page 4 of
the May issue of The DTEC Liaison (our
former name) regarding the Ocean Energy
Council, we erred in the misnaming of one
of the Council's Advisory Board members
as "Lloyd James" of Dillingham. It should
have read, of course, Lloyd Jones. Weapologize to Mr. Jones for this error.
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ergy Development Program (I E DP) under pact on energy use efficiency, economics,
the policy guidance of the US Department meeting of development goals, and other
of State (DOS). In broad terms, the IEDP critical parameters. Only written requests
works co-operatively with selected devel- for the RFP will be accepted. Inquiries
Listed below are contract awards and oping countries and is an attempt to iden- must be received not later than 4 pm CST
procurement invitations related to OTEC tify and assess alternative energy demand 5 Jul 79. Unless withdrawn, previously
in particular and ocean resources in general and supply options available to each coun- submitted written requests to DOE or ANL
culled from the Commerce Business Daily. try and how they could be used in alter- for RFP EW-79_R-02-0001 will be honThis is not to be construed, however, as a native energy planning strategies. The US ored by AN L. Argonne National Laboracomplete list.
Geological Survey (USGS) also participates tory (ANL), Subcontracts Department,
Jun 18: Market Analysis of Advanced in the energy-resource assessments of the Building 4, Argonne I L 60439, Attn: W.
Power Systems for Utility Central Station, program. Argonne National Laboratory Streicher.
Residential/Commercial Total Energy, and (ANL) has been assigned the responsibility
• Jun 29: Study of Fouling and Corrosion
Industrial Co-generation Applications: Ne- by DOE for the technical direction of the Problems in a Solar Sea Power Plant: Congotiations are being conducted with Re- program and for contracting for services tract EY -76-S-02-4041.A007, $50,000,
source Planning Associates Ihc., Washington necessary to accomplish, as requirements awarded to Carnegie- Mellon Un iversity,
DC 20036, for Contract DE - AC-01-79- develop, such energy assessments in se- 5000 Forbes Ave ., Pittsburgh PA 15213.
ET -15406. See Note 46. Contract Special- lected countries. The scope of services in- • Jul 3: International Solar Energy Comist is Jan Atkin60n~ Department of Energy, volved is that originally contemplated in mercialization Study: Contract DE-ACOffice of Procurement Operations, Wash- Synopsis 450 issued on 30 May 79. It is 01-79-CS-30028, Mod. MOOl (unsolicington DC 20545.
contemplated that basic ordering agree- ited proposal), for $94,596, awarded to
• Jun 18: Exploratory Development of a ments will be awarded as a result of a Systems Consultants Inc., 1054 31st St.
River Current Measurement System Using soon-to-be-issued RFP for provision of NW, Washington DC 20007. Department
Acoustic Technology: Negotiations to be these specified services. The initial RFP of Energy, Office of Procurement Operaconducted solely with AMETEK/Straza will solicit proposals for services for energy tions, Washington DC 20545.
Division, 790 Greenfield Drive, EI Cajon assessments in co-operation with the govJul 3: Study of Advanced Energy StorCA 92022. US Geological Survey, Branch ernments of Argentina and Portugal. Con- age Systems: Contract EY - 76 - C - 02of Procurements and Contracts, Room cerns offering proposals will have to have, 2708-012.A004, for $250,000, awarded
!Dl04, 12201 Sunrise Valley Drive, Reston as a minimum, the organizational qualifi- to the National Academy of Sciences, 2101
VA 22092.
cations and personnel capability needed to Constitution Ave., Washington DC 20418.
Jun 19: Unconventional Energy Source provide services in one or more of the fol- US Department of Energy, Chicago OperaSubstitutes for Nuclear Crisis or War: Ne- lowing technical and analytical activities tions and Regional Office, Acquisition and
gotiations are being conducted with the or specific parts thereof: (1) Resource Assistance, 9800 South Cass Ave., Argonne
California Academy of Sciences, San Fran- evaluation: Evaluation using available in- IL 60439.
cisco CA 94118, on a selected-source basis formation on potential indigenous sources
• Jul 5: Intermediate and Peaking Techas a result of an unsolicited proposal. Ref- of traditional and renewable energy fuels nologies in the Year 2000: Contract DEerence Requisition 319-71. Defense Civil and reserves, and of energy-related min- AC - 02 - 79 - ET - 29999. AOOO awarded to
Preparedness Agency, Procurement Ser- era Is, and the rates at which these fuels and Decision Focus Inc., 1801 Page Mill Road,
vices, Washington DC 20301 .
resources could be reasonably exploited Palo Alto CA 94304. US Department of
Jun 19: Amendment: Define a Range between now and the year 2000. The USGS Energy, Chicago Operations and Regional
of Future US Energy Scenarios Within will have the lead responsibility for assess- Office, Acquisition and Assistance, 9800
Which the Satellite Power Systems (SPS) ments of petroleum, natural gas, coal, uran- South Cass Avenue, Argonne IL 60439.
Concept Can Be Evaluated in Comparison ium, thorium, geothermal, water resources,
Jul 5: Support DOE Division of Planto Other Technological Alternatives: Scope and energy-related minerals. Assessment of ning and Technology Transfer in Planning
of work shall include a documentation of hydroelectric, solar, wind, biomass, ocean and Analysis for Solar Technology, Geothe scenario-related data requirements for thermal, and other renewable resources thermal, Electric Energy Systems, and Enthe SPS Comparative Assessment, a review could, in large measure, be conducted by ergy Storage Systems: Negotiations are
of available energy supply /demand models, contractors selected by AN L. (2) Energy being conducted with PRC Energy Analand the definition and quantification of supply assessment: Alternatives for supply- ysis Co., 7600 Old Springhouse Road, Mcseveral national energy scenarios for the ing the country's needs for fuels and elec- Lean VA 22101. Solicitation EG-77-Cperiod from 1980 to 4030. The scenarios tricity will be evaluated and will include an 01-4024.
shall cover the range of plausible future assessment of options for using indigenous
Jul 10: Preparationo{Environmental
energy conditions and shall be in sufficient and imported fossil fuels, of the potential Development Plans (EDP) for the Departdetail to meet the needs of the SPS Com- for deplOYing renewable resource technof.:. ment of Energy's Office of Industrial Apparative Assessment. Summary of SPS Sce- ogies, and of options for developing the plications and Commercialization (INDUS):
nario Procurement Objectives: RFP 79- electrical supply system . 3. Energy demand The Department of Energy will issue a re-26-0006, Amendment 1, closing 11 July assessment: The country's patterns of cur- quest for proposal (R FP) for preparation
79. The subject R FP has been amended to rent and future energy demand will be eval- of the EDP, which is the basic environextend the closing date from the previously uated considering development plans; eco- mental planning document identifying enpublished date . Argonne National Labora- nomic conditions; structure of the residen- vironmental issues and scheduling approptory, 9700 South Cass Ave., Argonne I L tial, commercial, industrial, agricultural, riate research and analysis for the INDUS
60439, Attn: R. P. Houghton, Chief Sub- transportation, and non-commercial en- energy systems. RFP DE- AC-01-79-CS contract Administrator.
ergy-use sectors; social and infrastructure 40159 will be 100% set aside for small busJun 21: Parametric Cost Analysis for situations; and other development issues. iness, the size standard for which is a conAdvanced Energy Concepts: Contract DE - (4) Environmental and other assessments: cern, including its affiliates, which has 500
AC-01-79-CR-l004 (unsolicited propos- Environmental, financial, and manpower or fewer employees. One award is anticiall. for $49,531, awarded to General Re- conditions in the country will be evaluated pated. Firms desiring a copy of the subject
search Corporation, Santa Barbara CA and the potential impact of energy devel- RFP should submit a written request . All
93111. Department of Energy, Washington opment and utilization will be studied. firms are specifically advised that teleDC 20545.
(5) Energy system planning: The matching phone requests will not be honored. Sol.
• Jun 27: Developing Country Energy of energy supply options to energy demand DE-RP-01-79-CS-40159. Buyer's name:
Assessments in Sttlected Countries: Basic patterns in the interest of achieving selected Susan Shorter. US Department of Energy,
Ordering Agreements R FP 1979-11- 012. national goals will be undertaken and the Attn: Document Control Specialist, PO Box
DOE is considering an International En- alternatives will be evaluated for their im- 2500, Washington DC 20013 .
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